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FAILURE MODES EFFECTS AMALYSIS (FMEA) -. CRITICAL HARDWARE
MUMEER: MO-AD]-MO4-X

SUBSYSTEM MAME: REMOTELY OPERATED ELECTRICAL UMBILICAL
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PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
aseU - CENTERING MECHANTSM ¥751-584200
""""""""""""""""""" PART DATA T
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m EXTENDED OESCRIPTION OF PART UNDER AMALYSIS:
CENTERING MECHANISM - ANGULAR

m QUANTITY GF LIKE ITEMS: 1
ONE PER 004
ONE 00A PER UMBILICAL

m FUNCTION:
THREE SPRING LOADED PLUNGERS PROVIDE THE ORBITER DISCOMNECT ASSEMBLY
WITH (5.5 DEGREE HALF CONE ANGLE} ANGULAR COMPLIANCE ABOUT THE Y /0 AXIS

QF THE ASSEMBLY.
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. FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUMBER: MO-AD1-MO4-01

REVISIONS I G2/11/91 R
SUBSYSTEM: REMOTELY QPERATED ELECTRICAL UMBILICAL
CRITICALITY OF THIS

ITEM MAME: CINTERING MECHANISM FAILURE MODE:z2/2
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w FAILURE MODE;
PHYSICAL BINDING/JAMMING

MISSION PHASE:
0a ON-ORBIT

& VEHECLE/PAYLOAD/KIT EFFECTIVITY: [02  COLUMBIA
¢ 103 QISCQVERY
: 104  ATLANTIS

= 105  ENDEAVQUR

w CAUSE:
AQVERSE TOLERANCES/WEAR, CUNTAMINATION/FORETGM QBJECT/DEBRIS, DEFILTIVE
PﬂRTfHA:ERIﬂL ORrR HAHUFACTURIHE ODEFECT, THERMAL QISTQRTICN, UIEHAT[UN

® CRITICALITY 1/1 DURIMG [NTACT ABORT ONLY? ND
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® w REDUNDANCY SCREEN &) N/A

- B} N/A

. C) NJA
PASS/FAIL RATIONALE:

| A)

w8)

a Q)
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® (A} SUBSYSTEM:
LOSS OF FREEDOM OF MOVEMENT DURING THE MATE QPERATION AND LOSS OF STRESS
RELIEF AFTER BEING MATED.

w (B) INTERFACING SUBSYSTEM(S):
LOSS OF NORMAL MATE/DEMATE OPERATION DURING PAYLOAD RETRIEVAL.
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FATLURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
MUMBER: MO-AD1-MD4-0] .

w (C) MISSION:
LO33 OF MISSION QBJECTIVE

m (D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT

w {E) FUNCTIONAL CRETICALITY EFFECTS:
THE EFFECT WOULO BE LOSS OF ANGULAR ALIGNMENT CAPABILITY WHICH WOULD

REQUIRE AN EVA WGRK AROUND TO MATE/DEMATE CONNECTOR HALVES.

T T T R e e A A e . P A o L

T T T T T TR T Rl U ol kS S N A e D A s g A A e e e o o . o o e . — — -

a {A) DESIGN:
SIMPLE SPRING-LOADED MECHANISM THREE SIMPLE SPRING-LOAQED PLUNGERS

EQUALLY SPACED ARQUND THE OOM TQ PROVIDE CENTERING CAPABILITY.

ALL THE MECHANISM MATERIALS HAVE BEEN CHOSEN FOR HIGH STRENGTH/LOW

WEAR CHARACTERISTICS. MECHANISM OESIGNED WITH POSITIVE MARGINS OF
SAFETY FOR WORSE CASE THEAMAL CONMDITIONS. AL[GNMENT MECHANISM DESIGNED
TG ENSURE PROPER CAPTURE ENVELOPE FOR WORSE CASE THERMAL CONDITIONS.
DESIGN OF THE ACTUATION SYSTEM PERMITS PARTIAL WORKARQUND BY CREW EVA

ACTIONS.

e {B) TEST:
QUALTFICATION:
THE ROEU MECHANISM 15 CERTIFIED PER CR 60-544100-001-C. SYSTEM
QUALTFICATION TESTS [NCLUDER:

* VISUAL EXAMINATION TQ VERIFY CONFORMANCE TO ORAWINGS,
IBEMTIFICATION MARKINGS, AND CLEANLINESS.

* ENVIRONMENTAL TESTS - VIBRATION (BOQST) FOR 6O SEC/AXIS. FLIGHT
VIBRATION FOR 140 SEC/AXTS. FIVE THERMAL/VACUUM CYCLES WITH
SIMULATED ROEU/PAYLOAD DISPLACEMENTS.

* OPERATIOMAL LIFE TESTS - B4 CYCLES ON ARM AND LATCH MECHANISM.

* QUALIFTCATION ACCEPTAMCE TESTS TO CERTIFY MECHANISM FOR FIVE
ACCEPTANCE THERMAL AND FIVE ACCEPTANCE VIBRATION TESTS.

* MAXIMUM DISPLACEMENT TESTS TQ VERIFY OPERATIONAL ENVELOPE.

* LIMIT, LIMIT PLUS LOADS TESTS TOQ VERIFY STATIC LOADING.

* ARM AND LATCH STALL LOAD TESTS.

ACCEPTANCE ;
THE ARM AND LATCH MECHANISMS WERE RIGGEN PER CONTROLLED SPECIFICATION
MLD308-0185, PLUS:

* ACCEPTANCE VIBRATION RANDOM SPECTRUM 3 MIN/AXIS.

* ACCEPTANCE THERMAL ONE AND ONE-HALF THERMAL CYCLES.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MOOE
. MUMBER: M(3-AD1-WO4-01

CERTIFICATION B8Y ANALYSIS/SIMILARITY:

FACTORS [WCLUOE: HUMIDITY, FUNGUS, QZONE, SALTSPRAY, SAND/DUST.
ACCELERATION, FACTORS QF SAFETY, HAIL, LIGHTNING, RAIN, SULAR RAGIATION
(THERMAL AND NUCLEARY, STORAGE/OPERATING LIFE, METEQROIDS., ACOUSTICS,
AND EXPLOSIVE ATMOSPHERE.,

GROUND TURNMAROUND:

THE ROEU IS USED AS PAYLOAD [NTCGRATION HARDWARE FOR DESTGNATED
PAYLOADS OMLY. THE ROEU IS CAMDIDATE CQUIPMENT FOR ALL VEHICGLES AND
FOR ALL FLIGHTS AND AS SUCH [S EVALUATEQ JURING GROUND TURNAROUND WHEN
REQUIRED. THIS EVALUATION INCLUDES vISUAL INSPECTION FOR EV[OENCE OF
LUNUSUAL QPERATION 4ND A COMPLETE FUNCTIOMAL CHECK,

m (C) INSPECTION:
RECEIVING [NSPECTION
MATERIAL AND PROCESS CERTIFICATIONS VERIFIED BY INSPECTION.

CONTAMINATION CONTROL
[NSPECTIOM VERIFIES CLEANLINESS L[S MAINTAINEO. [NSPECTION VERIFIES
CORRQSION PROTECTION PER MAQEDB-301.

ASSEMBLY /INSTALLATION
. DIMENSIONS QF DETALL PARTS VERIFIED BY [NSPECTION, FASTENER
INSTALLATION [5 VERIFIED BY INSPECTION, ASSEMELY AND RIGGING OF

CENTERING MECHAN[SM [S VERIFIED BY [NSPECTION,

NONDESTRUCTIVE EVALUATION
PENETRANT INSPECTION QF DETALL PARTS [5 VERIFIED 8Y [NSPECTION.

CRITICAL PROCESSES
APPLICATION OF LBOL40-005 DRY FILM LUBRICANT PER MAQL12-302 [$ VERIFIED
BY INSPECTION, HEAT TREATING IS VERIFIED 3Y I[NSPECTION,

TESTING
ACCEPTANCE TESTING OF THE CENTERING MECHANISM ASSEMBLY PRIDR TO
DELIVERY IS5 VERIFIED 8Y INSPECTION PER APPLICABLE PROCEDURES.

HANDL ING /PACKAGI NG
HANDLING AND PACXAGING REQUIREMENTS ARE VERIFIED BY INSPECTION.

w {0) FAILURE WISTORY:
NO FAILURE HISTORY IN THIS FALLURE MODE. FIRST USAGE OF MECHANISM OF

THIS TYPE,
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FAILURE NOOGES EFFECTS AMALYSIS {FMEA) -- CRITICAL FAILURE MODE _
NUMBER; MO-AD1-MO4-01 .

w {E) OPERATIONAL USE:
PERFORM EVA TO MANUALLY AID CENTERING TO ALIGN AND MATE THE CONNECTOR

HALVES.
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RELIABILITY ENGINEERING: M. P. RAGUSA ggﬁqii /1
DESIGN ENGINEERING - . CAMPBELL .
QUALITY EMGINEERING : M. F. MERGEN '
NASA RELIABILITY ,E -
NASA SLESYSTEM MANAGER

NASA OQUALITY ASSURANCE :

FY B
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